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Description 

The present invention relates to a device for pro- 
moting bone growth in connection with an implant 
anchored in the bone tissue, for example in the jaw 5 
bone. 

The device comprises a central part for connection 
to the implant, and a peripheral part intended to extend 
out over the area where bone growth is sought and to 
form a support either for a flexible, biocompatible mem- 
brane of the type which is arranged between the soft tis- 
sue and the bone tissue or for a bone transplant applied 
in connection with the implant. 

A device comprising the features of the preamble of 
claim 1 is disclosed in WO-A-91/14404. 

A growth of bone tissue is especially desirable in 
those cases where the jaw bone has been resorbed to 
such a great extent that the existing bone volume is too 
small to allow the use of releasable or firmly anchored 
dental prostheses. In the case of dental bridges 
anchored in the jaw bone, a certain minimum bone vol- 
ume must be left in order to permit sufficient anchoring 
of a number of fixtures in the bone tissue. 

It is already known to regenerate bone tissue by 
forming between the soft tissue and the bone tissue a 
space in which bone tissue can then grow freely. In the 
case where bone growth is sought in connection with a 
fixture, the space can be formed for example by mount- 
ing a dimensionally stable, cap-shaped element on the 
fixture so that its peripheral part extends out over an 
area around the fixture. A device of this type is 
described in SE 468 339. 

Another method for creating good conditions for 
bone growth is to place a flexible membrane of the 
GORE-TEX® type over the area where the bone needs 
to be strengthened. In this case too the membrane is 
placed between the bone tissue and the soft tissue, i.e. 
the gingival connective tissue, so that a space is formed 
between the tissues and so that the connective tissue is 
prevented from growing into the space. The GORE-TEX 
membrane consists of a porous polytetrafiuoroethylene 
material (e-PTFE) which has been shown to have good 
biocompatibility and a microstructure which allows gas 
to penetrate through the membrane but which prevents 
undesired growth of cells through the membrane. The 
membrane technique is described for example in 

Generation of New Bone Around Titanium Implants 
Using a Membrane Technique. The Int. Journal of 
Oral & Maxillofacial Implants, Vol. 4, No. 1, 1989, p. 
19-25, and 

GORE-TEX® Augmentation Material, c 1991 by W. 
L. GORE & Associates Inc. 9/91 . 

By virtue of its flexibility, the membrane is easy to 
connect round the defective area. In order to be able to 
maintain a space (volume) for bone growth, the central 



part of the membrane is preferably made of a slightly 
stiffer and more dimensionally stable material. However, 
there is a risk that even this central part will collapse 
under the pressure from the surrounding connective tis- 
sue, and it is therefore already known to provide the 
membrane with some form of support against which the 
membrane can bear and/or be fixed. The support is 
then preferably mounted on an implant and has a 
peripheral part which extends out from the implant over 
the defective area, and the membrane is then placed 
over, and covers, the support. An example of a support 
device of this type is shown in DE 4 223 153. The sup- 
port device there consists of a pyramid-like construction 
which is probably difficult to manufacture and difficult to 
adapt to the actual conditions. 

An object of this invention is to provide a membrane 
support which is easy to manufacture and easy to adapt 
to different conditions, for example the size and situation 
of the defective area where bone growth is wanted. 

It is also already known to regenerate resorbed 
bone by transplantation of bone tissue. This method is 
used primarily in cases where the existing bone has 
been resorbed to such a great extent that it is difficult, 
with the membrane technique, to create a sufficiently 
large free space for bone growth. Instead, a bone trans- 
plant, for example from the patient's chin, can then be 
applied on the existing defective bone tissue and 
allowed to become incorporated thereon. The bone 
transplant is in this case fixed to the existing bone by 
means of small pins or screws, which means that it is a 
relatively difficult operation to perform. 

A further object of the invention is therefore to pro- 
vide a device which can also be used in conjunction with 
bone transplants and which can facilitate the fixing of 
the transplant to the defective bone. 

The invention is characterized in that the peripheral 
part of the support consists of one or more wire loops in 
which the wire is made of a biocompatible material, 
preferably titanium, and can easily be bent and short- 
ened upon application, but which is stiff enough to main- 
tain its shape after bending. 

In conjunction with a membrane, the peripheral wire 
loop will thus come to form a support-and base for the 
membrane and will in this way maintain a space 
between the membrane and the bone tissue in order to 
permit bone growth in this space. 

In conjunction with a bone transplant, the peripheral 
wire loop can easily be bent downwards over the trans- 
plant and, since it maintains its shape after bending, it 
can also hold the transplant in place during the incorpo- 
ration period, without the transplant having to be fixed 
by means of screws or the like. 

The attached drawings show a few examples of 
how the invention can be realized: Figure 1 shows a first 
variant from above; Figure 2 shows the same variant 
from the side, together with an implant and a locking 
screw, and after the wire loops have been bent and 
adapted to the area in which bone growth is sought; Fig- 
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ure 3 shows the device applied on the implant; Figure 4 
shows a side view of the device together with a mem- 
brane during the period of bone incorporation; Figure 5 
shows a second variant of the invention from above; 
Figure 6 shows a cross-section through the central part 5 
of this second variant; Figure 7 shows how it has been 
applied on an implant; Figure 8 shows the invention in 
conjunction with a bone transplant which is applied in 
connection with a fixture, and Figure 9 shows the same 
application, but at right angles in relation to Figure 8. 

In accordance with Figure 1 , the device comprises 
a central part in the form of a ring or sleeve 1 which is 
intended to be placed on the flange 3 of a fixture 4, see 
Figure 2. The device furthermore comprises a periph- 
eral part in the form of two opposite loops 2, 2a which 
extend in a fan shape out from the central part. The 
loops consist of a 0.5 mm thick titanium wire which can 
easily be bent but which is sufficiently stiff to maintain its 
shape after it has been bent, i.e. plastically deformable. 
The ends of the wire loops are welded firmly onto the 
ring 1 . The wire loops can advantageously be asymmet- 
rical, so that one loop is larger than the other in its basic 
shape. 

Figure 2 shows a side view in which the two loops 
have been bent and have been adapted to the actual 
conditions of an implant (fixture 4) anchored in the jaw 
bone. One loop has been shortened in this case, since 
bone growth is mainly sought on only one side of the 
implant. Figure 2 also shows a locking screw 5 which 
has a flat, rounded head 6 and which is screwed down 
into the internal thread of the fixture and locks the sup- 
port device in the correct position. 

Figure 3 shows the device mounted on a fixture 4 
anchored in the jaw bone 7 and covered by soft tissue 8. 
In this case the bone has been resorbed around the 
upper part of the fixture so that the thread has been 
exposed, which means that the fixture has become 
insufficiently anchored and that there is a risk of its com- 
ing loose under loading. 

Figure 4 shows a side view of the conditions pre- 
vailing in the case of an insufficiently anchored fixture. A 
considerable part of the outer thread of the fixture is 
exposed since the jaw bone is too narrow in this area. 
With the aid of the support device and a membrane 9, a 
space 10 is created in which bone growth can be estab- 
lished. 

The operation proceeds in the following way. The 
soft tissue 8 is first incised and folded back so that the 
jaw bone is exposed. The fixture is then anchored in the 
bone tissue in the conventional manner, and the support 
device is mounted on the flange of the fixture with the 
aid of the locking screw 6. Since only one side of the fix- 
ture is exposed and requires additional bone tissue for 
secure anchoring, the one loop is cut off completely, 
while the other loop 2 is shaped by hand to the space 
which is to be strengthened. The wire is bent so that its 
outer peripheral part 1 1 bears against the bone and so 
that a free space 10 is formed under the wire loop 2. If 



the original wire loop 2 is too large, it too can be cut and 
shortened, after which the free ends are joined together, 
for example knotted or twisted together. 

When the support device is in place and has been 
fixed by means of the locking screw 6, the flexible mem- 
brane 9 of GORE-TEX® is applied over the space 10. 
Membranes of this type are already known on the mar- 
ket, see above, and will therefore not be described fur- 
ther here. When the soft tissue 8 is replaced and 
stitched together, the membrane prevents soft tissue 
from growing into the space 10, and at the same time 
the support device prevents the membrane from being 
pressed into the space. During an incorporation period 
of a few months, the space 10 is instead filled with new 
bone tissue. At the end of this period an incision is once 
again made in the soft tissue 8, and the locking screw 6 
is exposed and removed, after which a spacer screw is 
secured in a conventional manner on the fixture, and fit- 
ting of the dental prosthesis is begun. 

In the example which has been described herein- 
above, a 0.5 mm thick titanium wire is used. The wire 
preferably has a circular cross-section, but it will be 
understood that wires with other cross-sections can 
also be used, for example band-shaped wires. The wire 
thickness of 0.5 mm has been chosen because this 
thickness has been found to be suitable for making the 
wire such that it can easily be bent by hand and easily 
cut, while nevertheless being sufficiently stiff to be able 
to support and hold up the membrane. 

Figure 5 shows a second variant of the invention 
which also comprises an annular central part 1 and a 
peripheral part in the form of a closed wire loop which, 
with a larger loop part 2a and a smaller loop part 2, 
extends out from the central part 1 and can easily be 
bent and shaped by hand. 

As can be seen from Figure 6, which shows a 
cross-section through the central part 1 , the latter com- 
prises a lower end surface 12 which is intended to bear 
against the flange 3 of the implant, and an upper end 
surface 13 which is directed away from the flange and 
which comprises two parallel grooves 14, 14a in which 
the wire loop has been fixed by means of press-fitting or 
has been welded. In this case the loops consist of a sin- 
gle closed loop which has been pressed down into the 
two grooves so that two part loops 2, 2a extend out from 
the central area. In this case too the support device is 
locked to the fixture by means of a locking screw similar 
to the one shown in Figure 2, the grooves with the wire 
being covered by the head of the locking screw during 
the period of incorporation. For production reasons, and 
in order to provide room for the grooves on the upper 
side, the central annular part has a diameter which 
slightly exceeds the diameter of the flange. That part of 
the central area which connects with the fixture there- 
fore has a downwardly narrowing conical part 15. 

Figure 7 shows the second variant of the invention 
applied on an implant which is anchored in a partially 
resorbed jaw bone 16. The two part loops of the tita- 
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nium wire have been bent so that a space 1 7 is formed 
under the support device, in which space it is possible 
for bone growth to take place. The membrane (not 
shown) is then laid on top of the support device and pre- 
vents soft tissue from penetrating into this space. 5 

Figure 8 shows an application of the invention in 
which the membrane technique is not used, but instead 
a bone transplant 18 from, for example, the patient's 
chin. The transplant is applied in connection with a fix- 
ture 4 in the area where bone formation is required. 10 
Bone transplantation is already known per se and is 
therefore not described in further detail here. As was 
mentioned in the introduction, transplants have previ- 
ously been fixed on the existing bone tissue by means 
of pins or screws so as to hold them in place during the is 
period of incorporation. According to the invention, no 
such pins are now required, and it is sufficient that the 
wire loop is bent down over the transplant, as shown in 
Figures 8 and 9, and by means of its stiffness holds the 
transplant securely against the existing bone tissue 7. 20 

The invention is not limited to the embodiments 
which are shown by way of example, but instead can be 
modified within the scope of the patent claims which fol- 
low. For example, the wire loops do not necessarily 
need to be closed, but instead can be open, as has 25 
been indicated in Figure 5, where the wire loop 2 has a 
free end 18 which is not in contact with the central part 
1. 

Claims 30 

1. Device for promoting bone growth in connection 
with an implant (4) anchored in bone tissue, for 
example in the jaw bone (7), comprising a central 
part (1) for connection to the implant, and a periph- 35 
eral part (2, 2a) intended to extend out over the 
area where bone growth is sought and to form a 
support either for a flexible, biocompatible mem- 
brane (9) of the type which is arranged between the 
soft tissue (8) and the bone tissue or for a bone 40 
transplant (18) applied in connection with the 
implant (4), characterized in that the peripheral part 
consists of one or more wire loops (2, 2a) in which 

the wire is made of a biocompatible material, pref- 
erably titanium, and can easily be bent by hand and 45 
if necessary shortened upon application, but which 
is stiff enough to maintain its shape after bending. 

2. Device according to Patent Claim 1 , characterized 

in that the peripheral part is intended to form a base so 
for the membrane (9) and in this way maintain a 
space (10) between the membrane (9) and the 
bone tissue in order to permit bone growth in the 
said space. 

55 

3. Device according to Patent Claim 1, characterized 
in that the peripheral part is intended to hold 
secure, during an incorporation process, the bone 



transplant (18) applied in connection with the 
implant (4). 

4. Device according to Patent Claim 1, characterized 
in that its peripheral part (2, 2a) consists of two 
opposite wire loops (2, 2a) which extend in a fan 
shape out from the central part (1). 

5. Device according to Patent Claim 2, characterized 
in that the two opposite wire loops (2, 2a) are asym- 
metrical, so that one wire loop is larger than the 
other. 

6. Device according to Patent Claim 3, characterized 
in that the wire consists of titanium wire having a 
thickness of the order of magnitude of 0.5 mm. 

7. Device according to Patent Claim 1, characterized 
in that the central part (1) is annular and is 
arranged, upon application, to bear against the 
flange (3) of the implant anchored in the bone tis- 
sue with a lower end surface (12) which has essen- 
tially the same external diameter as the flange (3). 

8. Device according to Patent Claim 7, characterized 
in that the central annular part (1) is locked in the 
correct position with respect to the implant (4) by 
means of a locking screw (5) whose head (6) bears 
against the upper end surface (13) of the annular 
part, and whose threaded part engages with the 
internal thread of the implant. 

9. Device according to Patent Claim 8, characterized 
in that the upper end surface (13) comprises two 
essentially parallel grooves (14, 14a) in which the 
wire loop (2, 2a) has been fixed, for example by 
press-fitting or welding. 

Patentanspruche 

1 . Vorrichtung zum FOrdern von Knochenwachstum in 
Verbindung mit einem Implantat (4), das im Kno- 
chengewebe, zum Beispiel im Kieferknochen (7), 
verankert ist, umfassend einen Mittelteil (11) zur 
Verbindung mit dem Implantat und einen AuBenteil 
(2, 2a), der sich nach auBen uber den Bereich, in 
dem Knochenwachstum gewunscht ist, erstrecken 
und eine Abstutzung bilden soil entweder fur eine 
flexible, biokompatible Membran (9) von dem Typ, 
der zwischen dem weichen Gewebe (8) und dem 
Knochengewebe angeordnet wird, Oder fur ein in 
Verbindung mit dem Implantat (4) angebrachtes 
Knochentransplantat (18), dadurch gekenn- 
zeichnet, daft der AuBenteil aus einer oder mehre- 
ren Drahtschleifen (2, 2a) besteht, wobei der Draht 
aus biokompatiblen Material, vorzugsweise Titan, 
besteht und leicht von Hand gebogen und bedarfs- 
weise bei der Anbringung gekurzt werden kann, 
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jedoch steif genug ist, um nach dem Biegen seine 
Form zu behalten. 

2. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, daB der AuBenteil dazu bestimmt ist eine 5 
Basis fur die Membran (9) zu bilden und auf diese 
Weise einen Zwischenraum (10) zwischen dem 
Membran (9) und dem Knochengewebe aufrecht- 
zuerhalten, um das Knochenwachstum in dem Zwi- 
schenraum zu ermOglichen. 10 

3. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zelchnet, daB der AuBenteil dazu bestimmt ist, das 
in Verbindung mit dem Implantat (4) angebrachte 
Knochentransplantat (18) wahrend eines Ein- is 
wachsprozesses sicher festzuhalten. 

4. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, daB ihr AuBenteil (2, 2a) aus zwei einan- 2. 
der gegenuberliegenden Drahtschleifen (2, 2a) 20 
besteht, die facherfOrmig von dem Mittelteil (1) aus- 
gehen. 

5. Vorrichtung nach Anspruch 2, dadurch gekenn- 
zeichnet, daB die beiden gegenuberliegenden 25 
Drahtschleifen (2, 2a) asymmetrisch sind, so daB 3. 
eine Drahtschleife grOBer als die andere ist. 

6. Vorrichtung nach Anspruch 3, dadurch gekenn- 
zeichnet, daB der Draht aus Titandraht mit einer 30 
Dicke in der GrflBenordnung von 0,5 mm besteht. 

4. 

7. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, daB der Mittelteil (11) ringfOrmig ist und 

so ausgebildet ist, daB er bei der Anbringung 35 
gegen einen Flansch (3) des im Knochengewebe 
verankerten Implantats mit einer unteren Stirnfia- 5. 
che (12) aufliegt, die im wesentlichen den gleichen 
AuBendurchmesser wie der Flansch (3) hat. 

40 

8. Vorrichtung nach Anspruch 7, dadurch gekenn- 
zeichnet, daB der ringfOrmige Mittelteil (1) in der 6. 
korrekten Position bezuglich des.lmplantats (4) mit- 

tels einer Blockierschraube (5) festgelegt ist, deren 
Kopf (6) gegen die obere Stirnfiache (13) des ring- 45 
fOrmigen Teils anliegt und deren Gewindeteil in das 7. 
Innengewinde des Implantats eingreift. 

9. Vorrichtung nach Anspruch 8, dadurch gekenn- 
zetchnet, daB die obere Stirnfiache (13) zwei im so 
wesentlichen parallele Nuten (14, 14a) aufweist, in 
denen die Drahtschleife (2, 2a) befestigt ist, zum 
Beispiel durch Einpressen oder SchweiBen. 

8. 

Revendications 55 

1 . Dispositif destine a favoriser la croissance osseuse 
dans le cas d'un implant (4) ancre dans le tissu 



osseux, par exempledans la machoire (7), compre- 
nant une partie centrale (1) destinge a fitre raccor- 
d£e a Timplant, et une partie p6ripherique (2, 2a) 
destinge a d6passer au-dessus de la region dans 
laquelle la croissance osseuse est voulue et a for- 
mer un support sort pour une membrane biocompa- 
tible flexible (9) du type placg entre le tissu mou (8) 
et le tissu osseux, soit pour une matigre osseuse 
transplants (18) appliquge en cooperation avec 
Timplant (4), caractgrisg en ce que la partie pgri- 
phgrique est constitute d'une ou plusieurs boucles 
(2, 2a) de f il telles que le f il est formg d'un matgriau 
biocompatible, de preference de titane, et peut §tre 
facilement courbg a la main et, le cas ngcessaire, 
raccourci lors de ['application, mais qui est cepen- 
dant suffisamment rigide et qui garde sa forme 
aprgs avoir gtg courbg. 

Dispositif selon la revendication 1, caractgrisg en 
ce que la partie pgriphgrique est destinge a former 
une base pour la membrane (9) et, de cette 
manigre, maintient un espace (10) entre la mem- 
brane (9) et le tissu osseux afin de permettre la 
croissance osseuse dans cet espace. 

Dispositif selon la revendication 1, caractgrisg en 
ce que la partie pgriphgrique est destinge a assurer 
une fixation ferme, pendant le processus d'incorpo- 
ration, de la mature osseuse transplantee (18) 
appliqu6e en cooperation avec Timplant (4). 

Dispositif selon la revendication 1, caracterise en 
ce que sa partie p6riph6rique (2, 2a) est constitute 
de deux boucles opposees de f il (2, 2a) qui s'eten- 
dent en eventail depuis la partie centrale (1). 

Dispositif selon la revendication 2, caracterise en 
ce que les deux boucles opposees de f il (2, 2a) sont 
asymetriques si bien qu'une boucle de fil est plus 
grande que Tautre. 

Dispositif selon la revendication 3, caracterise en 
ce que le fil est forme d'un fil de titane ayant une 
epaisseur de Tordre de 0,5 mm. 

Dispositif selon la revendication 1 , caracterise en 
ce que la partie centrale (1) est annulaire et, aprgs 
application, est destinee a §tre en appui contre le 
flasque (3) de Timplant ancrg dans le tissu osseux, 
avec une surface d'extremite inferieure (12) qui a 
essentiellement le m§me diarngtre externe que le 
flasque (3). 

Dispositif selon la revendication 7, caracterise en 
ce que la partie annulaire centrale (1) est bloquge 
en position convenable par rapport a Timplant (4) a 
Taide d'une vis de blocage (5) dont la tete (6) est en 
appui contre la surface d'extremite supgrieure (13) 



9 



EP 0 657 146 B1 



de ta partie annulaire, et dont la partie f ilet6e coo- 
pSre avec le taraudage de I'implant. 

Dispositif selon la revendication 8, caract§ris6 en 
ce que la surface d'extr£mit6 sup6rieure (13) com- 5 
porte deux gorges essentiellement parall&les (14, 
14a) dans lesquelles a 6t6 fix6e la boucle de fil (2, 
2a), par exemple par emmanchement k force ou 
soudage. 
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